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THE DIFFUSION-OF-CULTURE CONTROVERSY—UNITY 
OF MAYA AND CHINESE ASTRONOMY DECIDES IT 


By W. D. LicHTHALL 


N this subject three papers have been presented to the Royal 
Society of Canada, two by myself and one, prepared at my 
request, by Professor Kiang.?, My apology for this fourth paper is 
based on the fact that new astronomical material of a precise char- 
acter has appeared, the mathematical nature of which seems decisive. 
In my second paper I mentioned the studies of the astronomer Robert 
Henseling, a notable scientific author who was director of the city 
plantariums of Stuttgart and Berlin. Some months ago I received 
from him his article, ““The Scope and Antiquity of Mayan Astron- 
omy,” now published in English. Being convinced of the great value 
of his studies, I wish to direct attention to his epochal achievement, of 
which my opinion is stated in the title of this communication. My pre- 
vious view was that the decision of the diffusion-of-culture controversy 
would probably resemble that in the evolution controversy, to wit, by 
the accumulation of an overwhelming body of converging proofs. His 
mathematical demonstration is an unexpected performance and it was 
a joy to point out to this modest scholar the unique nature of his feat. 
In doing so, I make no claim to be a final authority, being merely 


1“The origin of the Maya civilization; can China contribute to its solution?” 
and “Is the end of the diffusion-of-culture controversy in sight?” 
2“Resemblances seen between the Maya civilization and that of the Chinese”. 
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2 W. D. Lighthall 


accustomed to the value of evidence, and having acquaintance with 
North American Indians, and certain general historical aspects of 
archaeology. 

In 1935 Herr Henseling, having become interested in the possible 
relation of Maya and Chinese astronomy, visited the Maya country 
with several fellow astronomers,‘ in order to study the stele and other 
monumental records on the spot. He was particularly struck with 
the early stele at the old City of Naranjo, in Yucatan. Returning, 
he completed his studies, whereby he discovered a striking converg- 
ence of many unusual astronomical events establishing that the “com- 
mencing date” (zero-date) of the Maya chronology (similar to the 
year 1 A.D.) was a year of wonders celestial so memorable as to estab- 
lish a natural starting-point for reckoning of time. It also practically 
coincides with the Chinese starting-point. In his article mentioned 
above, adopting the correlation of H. Spinden, who fixes the com- 
mencing-date as B.c. 3373, Henseling explains the coincidences in 
question in these words: 


However divergent the views of researchers into the ancient civilization of 
the Mayas may be, in one respect they are united. All agree that regarding the 
motions in time of the heavenly bodies, the Maya priest-astronomers were very 
much better informed than those of any other old civilization; especially as to 
the methods of correcting errors of neglect of day-fractions of periods by 
insertion or omission of whole-day time values. As they had no instruments 
for precise measurement of angle and time, their exactitude depended on, firstly, 
a very long and faithful handing down of simple yet exact observations, and, 
secondly, a reliable system of time-reckoning, astronomically oriented and 
checked. How excellently they could bridge even millenia and severe vicis- 
situdes has not yet been adequately realized. I shall illustrate by an example 
certain findings supporting my hypothesis that their astronomy was based on 
a tradition several, nay many thousands of years old. My investigations are 
based on facts ascertained from the astronomical relations of constellations 
for groups of dates and single dates from inscriptions and codices, especially 
those found by Ludendorff, Spinden and Morley and computations and studies 
of my own, based on Spinden’s correct correlation. In fixing the correction 
of periods, the Mayas had a predilection for a system of reckonings of high 
perfection. For the tropical year (from spring equinox to spring equinox) this 
period-correction is effected thus: Reckoning in movable 365-day solar years, 
they found that after 104 such years an intercalation of 25 days was necessary. 


3See Roy K. Marshall on “Ludendorff’s studies in the astronomy of the 
Mayas.”—This JourNAL, vol. 27, p. 11, 1933.—Editor. 
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They thus achieved a somewhat better value than that of the Julian equation. 
Their final value was however another, statable as follows: “When 1508 
round-years of 365 days have elapsed, then exactly 1507 tropical years have 
been accomplished”. This coincides exactly with the most precise valuation of 
the tropical year computable by modern methods, and is therefore superior even 
to the equation employed in the Gregorian calendar. In their preference for 
this mode of representing period-values, they referred back to the constellation 
of the sun and planets on the zero-day of the Maya time-reckoning. They were 
the first to employ that most abstract and simple of chronological processes, 
viz. counting the days from a once-and-for-all clearly settled point of the 
absolute lapse of time. We must suppose that the constellation of the heavens 
at the zero-epoch must have been handed down from generation to generation 
of the Maya priests as a most sacred possession. Within historical times the 
Mayas refer back to a zero-day in the autumn of —3373, expressly designated 
in several inscriptions as the day of fulfilment of 13 major periods of 144,000 
days each. Thus they knew the answer better than we. 


He illustrates this from three important stele dated a.p. 540, 530 
and 521, at their ancient city of Naranjo, and compares the positions 


of Saturn, Jupiter and Mercury in relation to the sun on the various 
dates of these stele. 


It will be seen that on the main date, which tropically fairly closely agrees 
with the zero-date, the three planets, at the equivalent synodic phase of 
revolution, are also very approximately in the same relative positions to the 
sun as on the zero-date, and for Saturn and Jupiter the same applies also in 
the case of both of the other Naranjo dates. Jupiter throughout is not far from 
opposition, Saturn three times near conjunction and once near opposition. .. . 
If all this is a sheer chance, it is a very strange one, for recurrences of con- 
stellations of such a nature are extremely rare. 


He illustrates by the longitudes west of the sun, of Saturn, Mer- 
cury and Jupiter, on zero-day and the three dates of the stela; and 
follows with a sketch of their striking conjunctions and oppositions. 
He then shows that they accurately include also the subtle difference 
made by the precession of the equinoxes. 


What is decisive is the fact that similar examples to the one deduced are 
to be met at every step. ... Every one of their temple sites . . . possessed 
an artistic presentation of the entire science of astronomical period-reckoning at 
their command. 


Incidentally he also places a point on his sketch indicating the 
southern intersection of the Milky Way and the ecliptic midway 
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between Mu and Lambda Sagittarii. “It is the zero-point for measure- 
ments in the ecliptic, dominating, without our knowing why, in 
ancient Chinese astronomy. Here we can understand the reason: 
On zero-day the sun and Saturn stood at this point in the heavens.” 
Henseling thus shows the original unity of the Maya system with the 
Chinese, and by so doing he mathematically decides the famous 
diffusion-of-culture controversy in favour of those who class the Maya 
with the original archaic civilization. 

Besides the date z.c. 3373, he remarks that they also distinguished 
an earlier date still, as the beginning of a previous period, to wit, a 
day in the summer of B.c. 8498, doubtless not exact mathematically 
but of great traditional value as “the oldest date of human traditional 
history”. 

-May I venture to compare the date B.c. 3373 to the beginning 
period of Egyptian history, the epoch of the First Dynasty, some- 
where around B.c. 3400; and that of B.c. 8498 to some of the recent 
estimates of the beginnings of the archaic civilization, and perhaps to 
still more recent estimates that might be safely conjectured for the 
rise of agriculture, and with them the beginnings of astronomy, the 
handmaid of agriculture—both certainly worth attempts at chrono- 
logical speculation. 

Dr. William Bell Dawson, son of Sir William Dawson, in an 
article entitled “The Cycle of Jupiter and Saturn” in this JouRNAL 
for May-June 1921, discussing the interesting conjunction of these 
two planets of September 1921, fixed the beginning of this cycle in 
B.c. 3382,—only nine years before 3373,—and notes its occurrence at 
the primary point in the zodiac, thus connecting that date “with the 
first devising of the signs of the zodiac”. Unwittingly he thus cor- 
roborates R. Henseling’s calculation and contributes to the settlement 
of the diffusion-of-culture controversy. 


4351 Montrose Avenue, 
Westmount, P.Q. 
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TWO INEXPENSIVE DRIVES FOR SMALL TELESCOPES 
By H. Boyp Brypon 


N the articles on Telescope Mountings for Amateur Builders,’ the 
important subject of drives was dealt with rather summarily; at 
that time no really successful, inexpensive, easily made drive seemed 
available. Such a drive must be reasonably accurate and smooth in 
operation; must be capable of being hand regulated if mechanically 
driven; and must require a minimum of machine work, always a 
serious and expensive luxury to most amateurs. 

Much thought and study has since been devoted to the develop- 
ment of a drive that shall meet these requirements and be suitable for 
telescopes up to about 12-in. aperture. 

Of the several designs made during this investigation, two are 
considered to have sufficient merit for presentation here; a hand 
operated drive and a weight driven, clock controlled drive somewhat 
similar to that of Sellars? but free from the possibility of the appli- 
cation of an undue torque to the clock which may occur in the Sellars’ 
drive. 

In these designs the worm and worm-wheel main drive which 
requires careful lathe work and exact fitting is replaced by a simple 
“rope drive”, the rope being a hard, closely braided linen cord about 
1/16-in. in diameter such as is used for window curtains and known 
to the trade as “Linen Traverse Cord’’, the “thick” cord being used 
for this purpose. Where gearing is needed “Meccano” gears have 
been used. These gears are reasonably accurately made, inexpensive 
and, when reamed or rebored to fit a slightly larger shaft, have been 
found adequate for the duty required and, given fair treatment, stand 
up well in service. 

A friction device is used to transmit the motion to the polar axis 
instead of the more complicated clamp and slow motion arrangement 


!1This JourNAL, vol. 30, p. 377, 1936; vol. 31, p. 4, ff. 1937. 
2This JouRNAL, vol. 31, p. 66, 1937. 
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usually employed.* In principal, a friction drive consists of two plates 
pressed together by a spring or springs. When one plate is rotated 
by any means, the friction between them causes the other to rotate 
also. The pressure between the plates is so adjusted that although 
the resulting friction is sufficient to drive the second plate and its 
appurtenances, its motion can be stopped or reversed as needed, inde- 
pendently of the motion of the first plate, by applying a slightly greater 
force to it directly. 

Two arrangements of the friction device are employed. In the 
hand driven model the friction plates are applied directly to the main 
drive wheel which is free to turn on the polar axis. In the weight 
driven, clock controlled drive, the main drive wheel is secured to the 
polar axis and the friction plates are arranged on an auxiliary shaft. 
The hand control necessary in a mechanically operated drive is also 
applied to this shaft. 


Hanp Drive 


Figure 1 shows a front and a side view of the hand drive. A is 
the main drive wheel, free to turn on the polar axis and held by four 
spiral springs C against the friction plate B which is secured to the 
polar axis. The driving cord D is endless. After making two turns 
around the main drive wheel, the cord passes over the guide pulley 
E,, then some ten or twelve turns around the hardwood spool F, 
secured to the auxiliary shaft G. It then passes around the idler 
pulley H, up to and around the guide pulley FE, to the main drive 
wheel again. The cord is maintained at the necessary tension by the 
tension spring J and its adjusting screw K. 

One end of the auxiliary shaft G carries a Meccano gear wheel L 
which gears with the worm M. The axis of the worm is placed to 
suit the form of the mounting of the telescope. In the case of a 
stationary eyepiece mounting the worm shaft is conveniently hori- 
zontal and is fitted with a hand wheel within easy reach while observ- 
ing. When the drive is applied to a German mounting, the worm is 
more suitably arranged on a short vertical shaft. 


*For a general arrangement of such a R.A. clamp and slow motion see 
this JourNAL, vol. 30, p. 391, and Fig. 6. 
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Two Inexpensive Drives for Small Telescopes 


The means used to turn the worm depends to some extent on 
personal preference. Perhaps the best method is a rod of suitable 
length to be held in the hand while observing. A piece of flexible 
shaft has been used but because of its springiness is hardly as satis- 


Fig. 1—Hand operated Drive. 


factory as the rod which is fitted with some form of universal joint 
where it is attached to the worm shaft. The universal coupling made 
by Meccano has been used but is rather light for the service. A good 
one can be made with two stout screw eyes put together as shown in 
the figure. One is soldered into the barrel of a clock key, the end of 
the worm shaft being filed square taper to suit the key, the other is 
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glued and screwed into the end of the rod. This construction allows 
the rod to be removed easily when desired. An old clock key suitable 
for this purpose can usually be picked up in a good “junk” shop.* 
A short piece of stout vulcanized rubber tube slipped over the ends 
of the shaft and the rod will also serve as a flexible joint but does not 
allow the rod to be removed conveniently. 

Construction of the main drive wheel and its relation to the friction 
plate will be seen from the side view in Fig. 1. The body of the 
wheel is 4% or %-in. 3-ply wood of good quality, well varnished all 
over. It has a plate of No. 16 or 18 brass on each side bolted together 
through the 3-ply. The friction plate is preferably of No. 16 brass. 
It is fastened by screws to a collar of hardwood or better, of cast iron, 
fitting snugly on the polar axis and secured to it with screws, the 
heads let into the body of the collar below the surface to offer no 
obstruction to the rotation of the main drive wheel on it. 

The ends of the drive cord must be carefully joined. The joint 
cannot be bulky yet must be strong enough that it will not slip nor 
pull apart. An excellent joint though rather tedious to make is the 
following, adapted from the lashing used on electric cables to pull 
them into underground conduits. Measure and cut off the necessary 
length of cord, about three yards, unlay the several (about sixteen) 
strands of each end for about four inches. Spread the strands, inter- 
mesh them and butt the unravelled ends of the cord together, the 
strands of one end lying between those of the other end as in making 
a splice. Lay one set along the opposite end of the cord and lash 
temporarily. Loop that end of the cord over a nail to hold it while 
working. Now take the free strands in groups of four and braid them 
smoothly and tightly around the cord itself for a distance of about 
1% inches, passing them alternately over and under each other with 
the laps evenly spaced and lash temporarily.° Turn the joint end for 
end, unlash the other set of strands and braid them similarly around 
the cord on which they were lashed and again lash temporarily. Now 


4It is an excellent plan to have a good working knowledge of the mechanical 
gadgets offered for sale in a junk shop. Frequently something can be picked 
up cheaply and adapted successfully to a use for which it was not intended. 

5See that the cord is not twisted and does not twist while braiding the 
strands on it. 
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take a strand at a time, thread it in a fine needle and pass it through 
the solid cord and then back again about %-in. or so farther from the 
joint. Pull tight and cut off close to the cord. Repeat with every 
strand. If each strand is rubbed with cobbler’s wax before braiding 
a neater and better job will result. This joint is but little larger than 
the cord itself and is practically as strong. As was said, it is a tedious 
job and it is advisable to make a couple of them for practice before 
tackling the belt joint. 


WeiGcuT Driven, CLock CoNTROLLED DRIVE 


Figure 2 shows a front and a partial side view. A is the main 
drive wheel, built as described above and secured to a collar fastened 
to the polar axis. B is the driving cord rove as follows. One end 


FRONT : 3 rt SIDE 


Fig. 2-—Weight driven, Clock controlled Drive. 
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10 H. Boyd Brydon 


is made fast to the main drive wheel; after making two complete 
turns thereon, the cord passes around the guide pulley C, makes ten 
or twelve turns on the hardwood spool D, then passes around the 
idler pulley E, from which the driving weights W are suspended and 
is made fast to the base of the mounting at F. 

The spool D is carried on a brass quill G which turns on the 
auxiliary shaft H and in the bearing J. On one flange of the spool 
a brass disc L, is secured. A second disc L, is pressed against it by 
the compression spiral spring L,, the combination forming the friction 
device through which the clock control is applied. The pressure 
between the friction plates is adjusted by the nut M. The disc L, is 
soldered to the collar N which can move along the shaft slightly but 
is caused to rotate with it by a feather key. 

On the outboard end of the quill is the hand controlled slow 
motion device K. It consists of a contrate gear® K,, secured to the 
quill and a pinion K,. The pinion is rotated by a rod fitted with a 
universal joint and held in the hand while observing. The rod can 
take any position needed as the frame carrying the pinion bearings 
can rotate on the quill. When the dimensions of the telescope are 
such that the auxiliary shaft is within easy reach when observing, a 
hand wheel can be substituted for the gearing at K. 

On the opposite end of the auxiliary shaft is a pinion P, the first 
of the train of gears through which the speed of the shaft is controlled 
by the clock. 

Referring now to Figure 3 which shows a general plan and ele- 
vation of the gear train, Q is the control clock, of the ordinary dollar 
variety, held in a saddle in the base of the mounting. It is removed 
for rewinding through a glazed door in the back of the base. A slotted 
thimble on the lay shaft R engages the handle on the winding spindle 
of the clock; the other end carries the worm S which engages the 
wheel 7 of the gear train. 

The gear train is a simple one. Assuming that the diameter of 
the main drive wheel and the spool D are in the ratio of 8.50 to 1.375, 
the spool should make 1 revolution in 6.12 hr. Assuming also that 
the wheel T has fifty teeth, then, as the winding spindle of these clocks 


*A contrate gear has the teeth on the side instead of on the face. 
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(usually) makes 1 turn in 6 hours, the clock will allow the wheel T 
to make 1 revolution in 506=300 hr., whence the gear ratio of the 
train must be 300/6.12=49 to 1. The complete train then will be 
19 50 
133 

Although the clock could perhaps be used to indicate sidereal 
time as the face is visible through the door in the base of the mounting . 
it is preferable to adjust its rate to compensate for any error, due to 
belt creep, thickness of driving cord, etc., in the effective gear ratio 
between the main drive wheel and the auxiliary shaft, minor differ- 
ences of a temporary nature being corrected by use of the hand con- 
trol, in which case the special wheelwork actuating the hands should , 
be removed to relieve the spring of the work of driving it. . 

Selection of the weight needed to drive the telescope is best made 
by trial. It should be sufficient to insure steady motion but should 
not involve heavy pressure between the friction plates. 

It will be observed that (given adequate friction between the 
friction plates): (a), the spool D cannot be rotated by the weight W 
except as permitted by the clock; (b), the force to overcome the 
friction, etc., in the mounting and gear train is provided by the weight 
W, not by the clock; (c), all end thrust on the worm shaft is trans- 
mitted directly to the bearing V by the collars on either side of it; 
(d), as the wheel T cannot rotate the worm, no undue torque can be 
applied to the clockwork ; and (e), as the act of passing the telescope 
from the west to the east side of the pier also raises the driving weight, 
rewinding gear is not needed.’ 


December, 1938, 
2390 Oak Bay Avenue, 
Victoria, B.C. 


7Detailed construction drawings of these drives may be obtained from the 
author. 
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FOREST COVER AND WATER SUPPLY 


HERE is a general belief that the removal of forests leads to 

destructive floods, although records exist of great floods on the 
Mississippi and other streams before settlers invaded their basins. 
Within the last few decades the Geological Survey, the Forest Service 
and the Weather Bureau, of the United States have been making 
observations on portions of the country larger than ever before. 
Among these were two areas, A and B, at Wagonwheel Gap in 
Colorado, and several drainage basins in Southern California, some 
of the latter being denuded of vegetation by fire while one was un- 
touched. The observations have been studied by two competent 
engineers who give the following conclusions* : 


(1) Total runoff—Forests did not “conserve the water-supply’, because 
after their removal there was an increase in average annual yield amounting 
to 15 per cent. in a mountain area in Colorado and 29 per cent. in a Southern 
California coastal mountain area. 


(2) Distribution of increase in runoff—Contrary to the widely quoted opin- 
ion, the increase in runoff is not confined wholly to flood-periods. In both the 
Wagonwheel Gap area and in the Southern California area, 52 per cent. of the 
increase occurred during the non-flood period. The flow during the non-flood 
period is derived from sub-surface storage. The increase during non-flood 
periods results from either (a) increased sub-surface flow and storage, or (b) 
decreased transpiration, or (c) a combination of both. More of the precipitation 
may enter storage after removal of vegetative covering for the following rea- 
sons: (1) Less interception by trees, undergrowth, tree-litter, and humus; (2) 
faster melting of snow with corresponding decrease in evaporation. The gradual 
lessening of the increase during the non-flood period in both areas after the 
second or third year may be a reflection of gradual increase in plant-growth 
and corresponding increase in transpiration. 


(3) Maximum daily discharge—In the Wagonwheel Gap area, there was 
an average increase of 46 per cent. in maximum daily discharge after deforesta- 
tion. This gain is due to increased sub-surface flow, as practically all the snow 
had melted several days pricr to the date of maximum peak. 

During flood-periods, following the snow-melting, the discharge in area 
B uniformly reached a peak three days or more after that in area A, but after 


*See Transactions of the American Geophysical Union, 1938, pp. 621-3, 
published by the National Research Council, Washington, D.C. 
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the storm of October 5, 1911, the peak in both areas occurred at the same time. 
This was the only so-called flood that resulted from rainfall and indicates that 
surface-runoff from both areas reached the gauging station at practically the 
same time. In the Southern California area, the four storms occurring during 
the first year after the fire resulted in an increase of 1700 per cent, in the 
maximum daily discharge. The peak-discharge, which was ordinarily 2.5 times 
the maximum daily discharge prior to the fire, increased to 16.2 times on 
April 4, 1925—the maximum peak for the period of record. The floods in the 
Southern California area usually result from rainfall and represent direct 
surface-runoff. 

The removal of vegetative covering clearly increases normal flood-heights. 
Beginning in the second year after the fire on Fish Creek, the flood peak-dis- 
charges were practically the same as those which occurred before the fire, 
indicating that the new growth, small as it was, exercised practically the same 
effect as the original cover in reducing flood-crests. 

The gradual increase in vegetative covering on the Wagonwheel Gap area 
B after deforestation had little effect on the increase in flood-runoff. This 
was to be expected, in that most of the flood-runoff in this area reaches the 
stream through underground channels. 

The earlier melting of the snow in the Wagonwheel Gap area resulted in 
an advance of three days in the flood-peak. Where rain passes directly into 
streams without entering the ground, the flood-peak for any small element of 
drainage-area occurs so soon after the storm that removal of vegetative cover 
has little effect on the time-element. In the Southern California area, the peak 
was advanced only a few hours. 

(4) Summer runoff—It is almost universally believed that forests or 
vegetative covering will increase summer runoff and shorten the low-water 
period through the exercise of storage functions. This belief is an outstanding 
fallacy in so far as these two widely different areas are concerned. The sum- 
mer flow (July to October) in the Wagonwheel Gap area showed an average 
annual increase of 12 per cent. during the seven years after deforestation, and 
the Southern California area, an average annual increase of 475 per cent. during 
the six years after the fire. The absolute average increase of runoff, in inches, 
for both areas was practically the same. The high percentage of increase shown 
for Fish Creek results from the extremely small summer runoff of that stream 
under normal conditions. This increase is probably a result of increase in sub- 
surface storage and decrease in transpiration. 

(5) Minimum daily discharge and date of occurrence—Coincident with the 
increase in summer runoff there was an increase in the average summer mini- 
mum and the period of low-water runoff was considerably shortened. In the 
Wagonwheel Gap area, the average minimum was increased about 12 per cent. 
and the time of occurrence delayed about five days. In the Southern California 
area, the average minimum was increased more than 400 per cent. and the time 
of occurrence was delayed about 30 days. 
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(6) Winter minimum—Deforestation made no appreciable change in the 

low flows which occurred during the winter in the Wagonwheel Gap area. 

In 1935, W. P. Cross, a Junior Hydraulic Engineer of the United States 
Geological Survey, reviewed 200 books and articles on the subject under dis- 
cussion, and abstracted 69 of them as part of a thesis written under the direction 
of Professor C. E. Sherman of the Ohio State University. He concluded as 
follows: “Volumes have been written, excellent arguments and marvellous 
inductive reasoning have been presented, but there is very little actual evidence 
for either side and much of this is circumstantial in character. Several very 
elaborate experiments have been completed recently, but even these have been 
criticized as inadequate, and it may safely be said that at the present time there 
is insufficient evidence upon which to base a conclusion as to the influence of 
forests upon stream-flow. It is surprising that so little has been accomplished 
with so much effort, but the problem of stream-flow is a very complex one and 
requires study rather than argument.” 


C.A.C. 
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THE TELESCOPE 


Only the light of deity revealed 
Within the God-created brain could make 
This wondrous miracle, that hath unsealed 
The gates of heaven, and from its bounds doth take 
The secrets of the ages, scroll on scroll, 
And legends of eternity unroll. 


Here naught is hid from this all-seeing eye, 
Whose glowing orb pierces beyond the veil ; 
Cycles and systems through infinity 
Stand weighed and measured in minutest scale. 
Till man, the master, views in pride abroad 
The wide enwroughten amplitude of God. 


The abysmal depths are gathered for the nonce : 
And shaken out upon the floor of heaven, 

Splendor of stars and radiancy of suns, 
The mystic symbolism, the seven times seven; 

Far flaming universes stand revealed 

And distant galaxies their tribute yield. 


Our tiny chariot whirls through tideless space, 
Flying we know not whence, we know not where. i 
We live our lives by the benignant grace ' 
Of the Inscrutable. Frail man beware! 
Seek not to fathom his divine decrees, 
Nor dare to unravel his dread mysteries. 


But science moves, and bold astronomy 

Searches the stars and scans the heavens for power. 
By day, by night this swift untiring eye 

Spies from the hill-top through its watchful tower, 
Till every speck and each remotest ray 
Are caught and charted neath its matchless sway. 


Avex. H. SuTHERLAND. 


2800 Dewdney Ave., 
Victoria, B.C. 
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METEOR NEWS % 


Observations relating to meteors and meteorites are cordially invited. 


VISUAL OBSERVATIONS OF THE PERSEID AND AQUARID METEORS 
IN 1938 


As in previous years a number of stations co-operated with the 
Dunlap Observatory, Richmond Hill, and the Dominion Observa- 
tory, Ottawa, in the observation of meteors during the summer 
of 1938. Both visual and photographic observations were carried 
: out at most points. Miss Burland and Mr. Thomson directed 
observations at the Dominion Observatory and their report will 
} be found below. Mr. Middlebrook again organized a group which 
consisted of members and friends of the London Centre of the ; 
: Society. Mr. Speirs interested a large number of boys at Camp a 
Pine Crest, the Y.M.C.A. summer camp near Torrance, and this 
group observed on three nights. Other visual observations were 
carried out by smaller groups or individuals. The personnel of all 
observing units will be found in the accompanying list. 


PERSEID AND AQUARID OBSERVATION GRouPsS—1938 


i 1. David Dunlap Observatory—W. T. Balderson, E. W. Bullock, H. E. Eby, 

, G. Longworth, Miss M. McKinley, P. M. Millman, W. F. Sirman, Mrs. 
W. F. Sirman, G. H. Tidy, L. H. Turl. 

2. Dominion Observatory, Ottawa—Miss M. S. Burland, Miss Bernice Currie, 
Miss Evelyn Currie, Miss Lena Elichuk, Miss Gladys Jolly, Miss Aline 
Lafleur, Miss Margaret Lafleur. 

3. South March, Ont.—M. M. Thomson, Karl Buckthought, Lorne Gardner, 
Jack Gillett, Fred Greenwell, Stanley Metcalfe, Stanley Mott, Dick Ostrom, 

/ Sam Palef, Ted Tice. 

4. London, Ont.—John Middlebrook, Rev. W. G. Colgrove, J. C. Higgins, Mrs. 

J. C. Higgins, Dr. G. R. Magee, W. Robertson, Dennis Valentine. 

! 5. Torrance, Ont.—J. Murray Speirs, Julian Brace, Richard Britton, Kenneth 

| 


Brown, Jack Dewar, George Duthie, Bryant Flint, Harry W. Green, Douglas 
Geldart, Donald Ko, Donald Lute, Dr. Donald MacDonald, William Marritt, 
A. McIntyre, Arthur Menzies, Kelvin Morrow, David O'Brian, James Reesor, 
James Stevens, Bruce Tremeer, Murray Thomson. 

. Dwight, Ont.—Mrs. R. M. Millman, R. N. Millman. 

. Toronto, Ont.—E. W. Bullock. 

. West Toronto, Ont.—S. C. Brown. 
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9. Orillia, Ont.—Jack Grant. 
10. St. Thomas, Ont.—O. Kilburn, G. Hobden. 
11. Fairbank, Ont.—Bert Topham. 
12. Wah Wah-Tay See, Ont.—Ralph Ingraham, Herbert Ingraham, C. H. Booth, 
Peter Foster. 
13. Richibucto, N.B.—D. A. MacRae. 
14. Agincourt, Ont.—W. B. Moore, A. Schawlow. 
15. Littleton, N. H.—S. C. Brown. 
16. Markham, Ont.—J. M. Bougard, Mr. Wells. 


Observations were made on several nights near the end of 
July. The weather was only fair in most cases, light clouds and 
haze being encountered at intervals. During clear spells Delta 
Aquarid rates ranging from 5 to 15 per hour (reduced to six 
observers) were recorded, the average rate being about 10 per 
hour. The Perseid rate for the same dates was about half this 
and the rate of meteors belonging to neither shower was equal to 
the Perseid and the Delta Aquarid rate combined. The details of 
all the visual observations will be found in Table I. The abbrevia- 
tion ‘‘P’’ is used for Perseid, ‘‘D’’ for Delta Aquarid, and ‘‘N’’ for 
meteors belonging to neither shower. Where shower meteors and 
others were counted together the observed numbers are recorded 
as a single entry. Where no observing period or time interval is 
listed in the table the meteors reported were in general seen while 
conducting a photographic programme and so are of no great 
value in the’ determination of rates. 

During the three nights nearest the Perseid maximum, work was 
carried out under difficulties. In the first place the moon was near 
the full so that the faint stars and meteors could not be seen. 
Added to this fact was the unfortunate circumstance that at no 
station was the sky perfectly clear throughout any one of the three 
nights. As a result, the total number of meteors recorded was 
low and the rates obtained are not very reliable. Except for 
August 11-12, when clear skies were encountered for most of the 
night, many rates had to be computed from meteors observed in 
intervals of relatively good weather. Actual numbers of meteors 
seen are given in Table I. In Figure 1 the hourly rates, reduced 
to six observers, have been plotted as far as advisable. It will be 
noted that a maximum Perseid rate of 60 an hour or slightly better 
was recorded on August 11-12. Because of clouds on the following 
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TABLE I 
VISUAL OBSERVATIONS OF THE PERSEIDS AND DELTA AQUARIDS, 1938 
Average | Observing | Total Meteors 
Date Group | No. of Period Minutes | Observed | Weather 
No. | Observers} (E.S.T.) |Observed|D P N | Factor 
July 24-25| 9 1 11.25- 1.25) 120 |6 2 12 9 
July 27-28) 1 2 12.30- 3.10) 160 |9 6 15 9 
8 1 0 1 0 
9 1 
10 1 11.45- 2.00; 120 |5 0 8 9 
July 28-29} 1 1 11.30- 3.30, 180 |9 5 10 7 
2 2 11.12- 3.25 6 2 
3 4 10.00-11.30| 90 34 4 
5 6 11.00-12.30) 80 15 4 
8 1 
July 29-30| 9 1 a 
Aug. 2-3 7 1 11.45- 3.30) 260 12 17 8 
Aug. 4-5 7 1 12.15-12.35} 20 3 (0 
Aug. 11-12} 1 1 11.10- 3.50) 280 si 
3 3 10.20- 4.00/ 220 46 13 3 
9 1 9 2 
14 1  |10.00- 2.30, 190 2 4| 5 
Aug. 12-13| 1 11.00- 3.30) 240 
2 3 10.15- 4.10) 350 
3 4  |10.30- 4.00) 330 68 32| 3 
4 1 | 
5 10 2.30) 35 2 
9 1 
15 1 | | 73 
Aug. 13-14| 1 1 10..50- 1.30 150 4 3 2 
2 1 10.20-11.50 90 13 3 
3 4 10.10-11.50, 100 17 9| 3 
4 2 9.00- 1.30 270 2 ll) 3 
5 10 (10.30- 1.30 180 16 11 2 
6 1  |12.25- 2.40; 110 6 2 2 
9 5 
11 1 11.30-12.30| 60 7 #o| 3 
12 1 1.45- 3.00 2 1 1 
Aug. 18-19| 12 10.50-11.55) 65 1 10 
16 2  |12.00-1.00' 60 52 10 


Total meteors observed—819 
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night it is difficult to say whether the Perseid rate increased or 
not but even making allowance for the weather it seems unlikely 
that the rate could have been much higher on August 12-13 than 
on August 11-12. On making a comparison with other years and 
allowing for the full moon we may conclude that possibly a few 
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Fig. 1—The hourly rates plotted above, observed dur- 
ing the Perseid Maximum, were considerably affected by 
clouds on the last two nights. Each point refers to the 
rate for the 60 minutes centered at that position. 


more Perseids appeared over Ontario in 1938 than in 1937 but 
certainly not as many as in 1934 or 1935. Another feature of the 
Perseid shower of 1938 was the absence of any unusually bright 
meteors during the period of observation. The magnitude dis- 
tributions for the observations before August 10 are given in the 
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TABLE II 
MAGNITUDE DISTRIBUTIONS 

Mean 

Mag. —-2 -1 O 1 2 3 4 5 Total Mag. 
Aquarids....... 8 12 13 3 36 2.3 
Perseids........ 4 4 3 5 6 F i 5 1 35 1.4 
Sporadic....... 1 4 + 16 15 17 12 1 70 2.3 
Perseids........| 16 28 62 83 112 60 15 | 376 1.3 

Non-Perseids....| 1 7 16 22 37 23 #7 | 113 1.6 


first part of Table II and those for the three Perseid nights in the 
second part of the same table. These results are only for the 
groups where the magnitudes of all meteors seen were recorded. 
It will be noted that, while the effect of the full moon is evident 
in the bright mean magnitudes for the Perseid observations, no 
meteors brighter than magnitude —2 were recorded. The Aquarid 
meteors observed were, as a class, faint. Another interesting point 
is the bright mean magnitude of the Perseids observed before the 
maximum nights. We should expect a considerably fainter mean 
magnitude for these meteors because of the absence of the moon 
at this time. 


P. M. M. 


SUMMER METEOR OBSERVATIONS AT OTTAWA 
By M. S. Burland and M. M. Thomson 


Summer meteor observations by Ottawa observers were carried 
on from two locations, the roof of the Dominion Observatory, and 
a field at South March, about nine miles due west. This separation 
provided a base line more than double the Ottawa-Hull base line 
of last year. 
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At the Observatory, the group was equipped with two cameras 
in addition to the usual star charts for visual work. The cameras, 
adapted for direct photography only, were directed one towards 
the radiant, and the other towards the David Dunlap Observatory 
at Richmond Hill. At South March there was one camera directed 
towards the radiant. All three cameras were operated at a speed 
of F/4.5. 

Aquarid observations, on the nights of July 27-28 and 28-29, 
were fruitless as far as meteors were concerned, due to clouds and 
thunder-storms. At South March the boys were treated not only 
to an almost continuous display of lightning about the horizon, 
but also to a show from the nearby rifle ranges, the D.C.R.A. 
being in session at the time. 

The Perseid observations, carried on for three nights, August 
11-12, 12-13, and 13-14, provided better results, though clouds with 
the addition of the moon interfered greatly. The accompanying 
tables summarize the results for the two Ottawa stations. 

Observers who assisted in the summer programme were: 

At the Observatory: Misses Gladys Jolly, Lena Elichuk, Margaret 
Lafleur, Evelyn Currie, Bernice Currie, Aline Lafleur, and M. S. 
Burland. 

At South March: Karl Buckthought, Stanley Mott, Sam Palef, 
Stanley Metcalfe, Dick Ostrom, Ted Tice, Lorne Gardner, Jack 
Gillett, Fred Greenwell, and M. M. Thomson. 

The photographic programme at Ottawa included a total exposure 
time of 24 hours, 49 minutes on three cameras each of F/4.5 lens. 
Two trails, both Perseids near the constellation Perseus, were 
recorded at the South March station. The elements for the brighter 
meteor are given below: : 

Appeared at 22" 45™ 09° E.S.T. August 13-14. Visual magnitude estimates 

0 and —2, train duration 3 sec., colour blue. 

Beginning of photographic trail a 3 14.™ 6 +58° 56’ 
End <4 311.8 +58 42 
or taking the beginning of the trail— 
h (altitude as seen from South March) = 48° 35’ 
A = 226° 0’'5 = 44°N.of E. 


Dominion Observatory, 
Ottawa, Ont. 
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PHOTOGRAPHIC OBSERVATIONS OF THE PERSEID AND 
AQUARID METEORs, 1938 


An encouraging feature of the 1938 summer programme was 
the increased interest shown in meteor photography. As will be 
seen from Table III a large number of stations co-operated and 
the total exposure time would have been much greater if the 
weather had been at all propitious. It is hard to find a more 
discouraging combination for meteor photography than a full 
moon shining through drifting clouds. 


As usual Jack Grant in Orillia was on the job with his three 
cameras and faithfully made exposures on 7 nights. He secured 
4 direct Perseid photographs altogether, keeping up his high 
record of success in this department. The London group were 
assisted by members of the London Camera Club, a number of 
whom were on hand headed by their president, Mr. F. H. Coates. 
Their efforts were curtailed by the weather. Mr. S. C. Brown of 
the Toronto Centre has recently equipped himself with a very 
efficient meteor spectrograph and he made exposures in both 
Ontario and New Hampshire. Mr. Hobden carried out photog- 
raphy at St. Thomas while Mr. MacRae, who was formerly on 
the staff of the Dunlap Observatory and is now carrying out his 
graduate work at the Harvard Observatory, photographed a 
meteor at Richibucto, N.B. This was probably an Aquarid. Mr. 
Emerson Bullock made photographic observations in Toronto early 
in August as well as helping out later at the Dunlap Observatory. 
On August 12-13 Mr. Longworth of the observatory staff, added 
his camera to those regularly used for meteor observation at the 
Dunlap Observatory. Five Perseids were photographed at this 
station on August 11-12 in a total exposure time of 4.2 hours with 
the small Pupille camera equipped with a Xenon F/2 lens. These 
photographs were all secured with the rotating shutter. The 
meteors were too faint to be recorded with the spectrographs 
directed to the same field. As described above two photographs 
of Perseids were secured at the South March station of the 
Dominion Observatory. The cloud factor given in Table III is a 
rough evaluation of the effects of clouds and haze during the time 
the cameras were exposed. Ten signifies clear sky during all the 


exposures. 
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TABLE III 
4 PHOTOGRAPHIC OBSERVATIONS OF THE PERSEIDS AND DELTA AQuarips, 1938 
Total 
Group Date Exposure |Cloud| Meteors Camera 
Time __|Factor|Photographed Speeds 
Spectrophotography 
July 27-28 5.2hrs.| 10 F/4.5, F/4.5 
** 28-29 8.5 7 
Aug.11-12 | 8.4 10 on “ 
** 12-13 4.7 4 
7. Toronto...... “ 23 1.6 10 — 
8. West Toronto.|July 28-29 | 3.0 8 _ F/4.5 
10. St. Thomas...) 27-28 0.4 F/8 
Aug. 12-13 0.6 10 — 
15. Littleton..... | ** 12-13 1.5 8 —_— F/4.5 
| |Totals 40.7 | 0 
Direct Photography 
July 27-28 | 2.6hrs.| 10 — |F/2.0 
Aug.11-12 | 4.2 10 5(P) | “ 
“ 13-14 3.4 | 8 
ee July 28-29 4.2 3 — F/3.8, F/4.5 
Aug. 12-13 9.5 2 
* 13-14 3.3 5 
3. South March.| ‘* 11-12 2.3 7 1(P) |F/4.5 
** 13-14 1.3 10 1 (P) si 
4. Lordon...... “ 13-14 3.6 10 — F/5.6, F/6.3 
7. Toronto...... 446 3.1 10 
“ 5-6 1.3 10 — 
8. West Toronto.|July 28-29 3.1 8 — F/6.3 
** 26-27 0.4 10 F/1.9 
27-28 4.6 6 F/6.3,F/8 
** 28-29 10.6 9 | 
Aug.11-12| 6.5 10 3 (P) |F/6.3, F/8 
** 12-13 6.7 6 | 
* 13-14 9.5 5 | 1 (P) 
10. St. Thomas... .|July 27-28 | 2.5 8 | —  IF/45,F/8 
13. Richibucto...} ‘‘ 28-29 2.0 10 | 1 (D) |F/3.8 
15. Littleton..... Aug. 12-13 2.2 8 — F/6.3 
'Totals110.8 12 
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In summary, we see that in 41 hours of exposure with meteor 
spectrographs, no spectra were secured, owing chiefly to the 
absence of meteors brighter than magnitude —2. Ina total exposure 
time of 111 hours with the direct cameras 11 Perseids and 1 Aquarid 
were photographed. Of these 12 meteors 7 were visually observed. 
Three were of mag. —2, three of mag. —1, and one was of mag. 0. 
Unfortunately, in no case was any meteor photographed from more 
than one station and practically no duplicate visual observations 
from a second station exist for the meteors photographed. This 
disappointing result may easily be explained by the fact that often 
the periods of clear sky at one station did not coincide with those 
at another and the presence of the full moon not very far from 
the radiant prohibited the most favourable displacement of cameras 
at co-operating stations, and hence they were not able to cover the 
same regions in the upper atmosphere. 

The writer would like to take this opportunity of thanking all 
those who, in spite of adverse weather, took part so enthusiastically 
in both the visual and photographic programmes. It might be a 
good place here to point out that in 1939 the Perseid maximum 
comes just at the period of new moon, an event which happens all 
too seldom for the meteor observer. Hence, we are assured of 
dark skies all night for the Perseid observations this year and all 
interested in meteor study should plan to take full advantage of 
this happy circumstance. Given even passable weather it should 
be possible to obtain some very valuable observational material. 
It is especially important to secure direct photographs from some 
other stations of all those meteors photographed at the Dunlap 
Observatory as these latter are taken with the rotating shutter. 
A second photograph enables very accurate velocities to be de- 
termined and only a few such velocities for meteors have been 
secured in the past. The writer will be glad to hear from any one 
who can observe meteors during the week of the Perseid maximum, 
August 9-15, 1939. 

P. M. M. 


REVIEW OF PUBLICATIONS 


Die Wunder des Himmels, by J. J. von Littrow (Tenth Edition 
revised by F. Becker). Pp. viiit+579,6x9 ins. Bonn and Berlin, 
Ferd. Dummlers Verlag, 1939. RM 6.60 (bound). 

Die Wunder des Himmels was first published by Joseph Johann 
von Littrow in 1834, and proved so popular that second and third 
editions were required. Later editions were revised by Littrow’s 
son, Karl, and by Weiss. The ninth edition, by Guthnick, appeared 
almost thirty years ago; and now Professor Becker of Bonn has 
completed the arduous task of bringing the book up-to-date. 
Considering how completely the subject has changed since Littrow’s 
time there may be some difference of opinion as to the policy of 
keeping the name of the original author almost to the exclusion 
of that of the reviser. 

The present edition is a noteworthy text-book. It is written 
in a purely descriptive (though thorough) rather than mathematical 
style. There are nearly three hundred illustrations—a great 
increase over the eighth edition. 

The book is divided into four parts, dealing with the principles 
of astronomy, the physical properties of the heavenly objects and 
structure of the universe, celestial mechanics, and astronomical 
equipment. 

The first part is a discussion of the earth, celestial sphere, 
parallax, aberration, eclipses, proper motion, and atmospheric 
effects. The second part, which forms more than half the book is 
astrophysical. It deals with spectroscopy, with the general physical 
properties of the sun and the various members of the solar system, 
the statistical properties of the stellar system, and the nature and 
structure of the stars, clusters and galactic and extragalactic 
nebulae. 

The third section deals briefly in a qualitative manner with 
some of the problems of general celestial mechanics. In the last 
section, of fifty pages, are described telescopes, and auxiliary 
astronomical equipment, and a number of representative German 
and other observatories. 
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The whole book is well illustrated and should prove very inter- 
esting. A pleasing feature is the emphasis that is placed on the 
historical developments and the inclusion of the portraits of over 
a dozen of the outstanding astronomers of history. 

While the book is printed in Gothic lettering, the type is large 
and clear, so as to present a minimum of difficulty to those who 
are more accustomed to reading scientific German printed in 
Roman type. 

F. S. H. 


Four Italian Publications 


1. Missione italiana in Siberia per osservare leclisse solare del 19 
giugno 1936, by Giorgio Abetti, reprinted from “Viaggi di Studio”. 
Promossi dalla Fondazione Volta—Volume IV. 

2. L’eclisse di sole del 19 giugno 1936 osservata nell U.R.S.S., 
by G. Abetti, G. Righini, G. Giotti and L. Taffara, reprinted from 
“Reale Accademia d’Italia, Memorie della Classe di Scienze Fisiche, 
Matematiche e Naturali” Volume IX. 

3. Orbita definitiva della Cometa 1910 IV (Metcalf), by Maria 
Viaro, reprinted from Volume XXIV, series III of “Memorie di 
Matematica e di Scienze Fisiche e Naturali della Societa Italiana della 
Scienze.” 

4. Pubblicazioni della R. Universita degli studi di Firenze. Fasci- 
cola N. 56. 

Publications nos. 1 and 2 deal with the Italian expedition to 
Siberia for observation of the solar eclipse of June 19, 1936. This 
expedition was sponsored by the Royal Academy of Italy and the 
National Council of Research, the scientific staff consisting of G. 
Abetti, G. Righini and L. Taffara. The three principal pieces of 
apparatus used were a spectrocoronograph for observation of the 
coronal spectrum from the ultra-violet to the infra-red, a grating 
spectrograph for a study of the coronal spectrum with high dispersion 
and a telescope fitted with violet and yellow filters for studying the 
form and intensity of the corona in the corresponding regions of the 
spectrum. 
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The expedition was fortunate enough to have clear sky during 
totality and many excellent photographs and spectrograms were 
obtained. These have enabled the investigators to study such features 
as the influence of prominences upon the corona, the colour index of 
the corona and the variations of the coronal radiations with varying 
distances from the solar surface, and to attack anew the problem of 
the constitution and origin of the coronal materials. 

Publication no. 2 in particular gives details of the expedition and 
results including many fine reproductions of their photographs. 

In publication no. 3 Maria Viaro presents a detailed computation 
of a definitive orbit of Metcalf’s Comet (1910 IV). 

In publication no. 4 is a variety of papers by G. Abetti on the sun 
and by A. Colacevich and M. G. Fracastoro on spectroscopic and 
eclipsing binaries. These papers represent recent research problems 
carried out at the Royal Astrophysical Observatory of Arcetri. 

One cannot but be impressed by the excellent manner in which 
these Italian papers are published and in particular by the profuseness 
of diagrams and half-tone illustrations. Incidentally an English 
speaking person having a nodding acquaintance with Latin and 
French finds no difficulty in reading scientific Italian. 


J.F.H. 
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NOTES AND QUERIES 


Lunar RAINBOWS 


Few people have seen a rainbow produced by the moon while 
bows produced by the sun are familiar to everyone. The reason for 
this is analysed at some length in an interesting article in Science for 3 
November 25, 1938, by Professor W. J. Humphreys, the well-known 4 
meteorologist. According to him it is chiefly due to two conditions, 
(1) the sun is much brighter than the moon and it shines everyday, 
while (2) for a lunar rainbow the moon should be nearly full and 
the best time is from 8 to 10 p.m. Thus the moon is in the right place Fi 
during the right hours only about three days each month, while the 2 
sun is in full glow all day. Professor Humphreys summarizes his 
analysis as follows: 

1. The sun is many times brighter than the moon. 4 ore. 

2. The local, or rainbow, shower occurs most frequently in the afternoon 
and far less often at night. 

3. Sunshine often can reach the west or (commonly) windward side of a 
local shower, the side of least canopy, whereas the light from a nearby full 
moon, coming from the east, is likely to be intercepted by a layer of cloud. 

4. Finally the sun is in condition and position suitable for the production 


of a bow every day, and the moon one-tenth of the days. ‘tn ee 
In the same issue of the magazine is a letter from Chester K. ™ 
Wentworth, of the Board of Water Supply, Honolulu, in which ate 


occurs the following : oe 


. . . both solar and lunar rainbows are relatively frequent in occurrence in oe 
the Hawaiian Islands, where most of the geographically variable rainfall is of <. eas 
orographic origin, t.e., due to cooling of trade winds in passing over rugged 
island topography. Here, where local showers and mists occur sporadically 
on days and nights which are generally clear, are ideal conditions for rainbows, Ses 
and persons in certain localities probably see rainbows almost daily at certain 7 
seasons. Anyone who has occasion to travel about in upland districts ordinarily Ge 
sees two or more rainbows a week. Near the full moon, lunar rainbows are 
often seen and certainly the matters of common knowledge to young and old in 
this part of the United States. In the solar rainbow, the secondary spectrum 
is visible more often than not, and the writer has a persistent impression of 
having seen the secondary spectrum in a lunar rainbow, but cannot offer date 
or systematic observations. 
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30 Notes and Queries 


STELLAR DisTANCES—A CREDITABLE RECORD 


Just a century has elapsed since the announcement of the first 
successful measurement of the distance of a fixed star. By 1910 the 
distances of approximately one hundred stars had been determined. 
In 1914 photographic work on the trigonometric measurement of 
stellar parallaxes was begun at the Leander McCormick Observatory 
of the University of Virginia. At a recent meeting of the National 
Academy of Sciences held at Chapel Hill, N.C., Dr. S. A. Mitchell, 
director of the above Observatory, and D. Renyl presented a paper 
in which it was stated that up to date 1,350 stellar parallaxes had been 
secured. These trigonometric parallaxes are in close agreement with 
the spectroscopic parallaxes determined elsewhere. The McCormick 
programme includes relatively faint stars of large proper motion, and 
also all the brightest stars accessible in its latitude. A report that the 
spectrum of the faint star Wolf 424 was our nearest neighbour has 
not been verified by the McCormick measures, according to which 
there are at least thirty nearer stars. 


VeENus CONDESCENDS TO HELP IN MUNDANE AFFAIRS 

In The Telescope, the well-illustrated bi-monthly magazine pub- 
lished by the Bond Astronomical Club of Harvard Observatory, 
Director Shapley describes how the planet Venus offered assistance 
in a humble social matter, and at the same time gave a demonstration 
of very sensitive apparatus. 

On May 14, 1938, members of the Visiting Committee of Harvard 
Observatory inspected the equipment of the Oak Ridge Station of 
the Observatory, located about twenty-five miles north-west from 
Cambridge, Mass., the seat of the great American University. The 
6l-inch Wyeth reflector was directed towards the planet in mid- 
afternoon. To this telescope is attached highly sensitive apparatus 
for measuring the heat of the stars and planets. A delicate thermo- 
junction was slowly moved by President J. B. Conant into the path of 
the heat radiation sent from the surface of Venus and converged to a 
focus by the telescope. The temperature of the junction was raised 
and there resulted a current in the circuit which included the junction 
and a delicate galvanometer in a special house fifty yards away in the 
woods. On the galvanometer suspension was a light mirror on which 
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a beam of light was falling. The current caused the mirror to turn 
and the reflected light fell on a photo-electric cell which operated a 
relay in the telescope dome. This closed a switch which sent a cur- 
rent into a cigar lighter at which the visitors lit their cigarettes. 
Mr. A. W. Butler, one of the Visiting Committee, had not smoked 
for twenty years before this occasion and he stated he would not 


smoke again unless Venus supplied the lighter. C.A.C. 


NOTES FROM THE DOMINION ASTROPHYSICAL OBSERVATORY 


In continuation from the last May-June issue of this JouRNAL 
we have the following observing statistics. 


1938 19-year average 
Month Nights Hours Nights Hours 
90 17 100 
165 20 104 
Se: 132 19 91 
109 24 153 
165 24 149 
September. . ... 120 20 152 
ee 148 17 128 
November. . ... 16 137 12 84 
December... ... 111 10 66 


This nine-month period, and indeed the year 1938 as a whole, 
was approximately 13 per cent better than the average. 

The number of visitors to the observatory during the nine 
months under review was 24,100. 

Professor T. S. Stephenson, professor of physics in Pullman 
College, Washington, spent a week at the observatory in September 
analyzing X-ray photographs with the micro-photometer. In 
December a visit was had from one of his students, Mr. Herbert, 
who in the intervening months had built for their laboratory a 
direct reading microphotometer based somewhat upon the Victoria 
design. Mr. J. Rosen, Director of the Sir Howard Grubb-Parsons 
Co., who is making a world tour of about a year’s duration, was 
an interested visitor to the observatory in December. 

In addition to the regular summer course of lectures by the 
local Centre of the Astronomical Society, in which members of the 
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staff participated, six additional addresses were given to outside 
groups by members of the staff during these months. 

The appearance of Observatory Hill is being improved by the 
removal of dead timber and broom, particularly on the area which 
was burned over in August, 1934. It is hoped to have the Provincial 
Department of Forestry undertake the reforesting of this area early 
this coming spring. 

Mr. Guy H. Blanchet who has been Astronomical Assistant 
here since July, 1936, resigned his position in July last. We re- 
gretted to see him go as he was doing good work and was a congenial 
colleague. 

Walter H. Stilwell, M.A., at present at the University of 
California studying towards his Ph.D. degree has been appointed 
to the vacant position of Astronomical Assistant, Grade 1. Mr. 
Stilwell’s home is at Calgary and he expects to report for duty 
the second week in January. ~ 

A device has been constructed to prevent the fogging of the 
telescope mirrors during rapid changes of temperature in the winter 
months. It consists of a Callendar recorder with two platinum 
thermometers, one in each arm of a Wheatstone Bridge. One 
thermometer is in contact with the principal mirror, while the 
other is exposed to the free air of the dome. If a rise in the outside 
temperature occurs heat is automatically supplied to both mirrors 
and when the necessary rise in temperature has been achieved the 
heat is automatically switched off. The device works well. 

Your scribe with Mrs. Harper and our daughters, Evelyn and 
Louella spent July and early August visiting places of scientific 
interest in the British Isles and in attendance at the meeting of 
the International Astronomical Union at Stockholm, Sweden. 
Returning through Germany it was the scribe’s misfortune to be 
suddenly taken ill and to spend seven weeks in hospital with 
pneumonia. The war crisis in late September necessitated a return 
back through Denmark and by easy stages Victoria was reached 
late in October. Though still weak, your scribe is back at the 
office and looks forward to a complete recovery. 

W. E. H. 
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Honorary President—Tue Hon. LEONARD J. Simpson, M.D., Minister of Education for the 
Province of Ontario. 
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Dr. G. R. MaGezE, London, Ont.; J. A. Marsu, Hamilton, Ont.; J. E. MAyBEE, Toronto; 
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C. Brown Secretary—F. L .HARVEY 
Treasurer—J. E. MayBEE 
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W. E. a O. A. "FERRIER: E. RussELL PATERSON; J. ADDISON REID; Dr 
BIRCHARD. 


LONDON CENTRE 
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THE ROYAL ASTRONOMICAL SOCIETY OF CANADA 


This Society was incorporated in 1890 under the name of The Astronomical 
and Physical Society of Toronto, and assumed its present name in 1903. 

The Society has active Centres in Montreal, P.Q.; Ottawa, Toronto, Hamilton. 
and London, Ont.; Winnipeg, Man.: Edmonton, Alta.; Vancouver and Victoria. 
B.C. 

The Society publishes a monthly JouRNAL containing each year about 500 
pages and a yearly OBsERVER’S HANDBOOK of about 80 pages. Single copies of 
JournaL or HANDBOOK are 25 cents. 

Membership is open to anyone interested in astronomy. ‘ Annual dues, $2.00. 
life membership, $25.00. Publications are free to members, or may be subscribed 
for separately. Apply to the General Secretary, 198 College St., Toronto, or to 
the local secretary of a Centre. 


Extract from the By-Laws: Candidates who are elected to membership will be 
attached to a particular Centre, or to a section known as Members at Large. 
Members of the Sociéty who live outside of Canada, or in a province in which 
there is no Centre of the Society will be considered Members at Large and not 
attached to any particular Centre, unless these members are expressly nominated 
for membership and attachment to a particular Centre. Members may be 
transferred from one Centre to another, or to the section Members at Large by the 
Council of the Society if written application for such transfer is made by such 
member to the Council. 


The Society has for Sale: 
Reprinted from the Journat of the Royal Astronomical Society, 1936-1937. 


The Physical State of the Upper Atmosphere, by B. Haurwitz. 

Pages 96; Price 50 cents postpaid. 

The Small Observatory and its Design, by H. Boyd Brydon, 48 pages; 
Price 25 cents postpaid. 


General Instructions for Meteor Observing, by Peter M. Millman, 18 
pages; Price 10 cents postpaid. 


Meteor Photography, by Peter M. Millman, 16 pages; Price 10 cents 
postpaid. 


General Index to the TRANSACTIONS of the R.A.S.C., 1890-1905, and the 
JourRNAL, Vols. 1 to 25, 1907-31. 


Compiled by W. E. Harper, Assistant Director. Dominion Astrophysical 
Observatory, Victoria, B.C., 122 pages, Price $1.00 postpaid. 


Send Money Order to 198 College St., Toronto. 
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